equa tion, and two classes of ra tio nal so lu tions are ob tained.
In tro duc tion
Non-lin ear par tial dif fer en tial equa tions (NLPDE) are at tract ing more and more at tention [1] [2] [3] [4] [5] in ther mal sci ence and fluid me chan ics, and it be comes more and more im por tant to solve NLPDE ex act so lu tions. Ra tio nal so lu tions to integrable equa tions have been con sid ered sys tem at i cally by us ing the Wronskian for mu la tion and the Casoratian for mu la tion [6] . Par tic ular ex am ples in clude the Korteweg-de Vries (KdV) equa tion, the Boussinesq equa tion, and the Toda lat tice equa tion [7] [8] [9] .
An CDGSK-like dif fer en tial equa tion
In or der to study the so lu tion so lu tions of NLPDE, Hietarinta [10] in tro duces the follow ing dif fer en tial op er a tor:
where f(t, x) and g(t, x) are dif fer en tia ble func tion of x and t, and m and n are non-neg a tive in tegers.
The CDGSK equa tion [11] [12] [13] :
is a higher-or der gen er al iza tion of the cel e brated KdV equa tion. It is a very im por tant equa tion in fluid me chan ics which can be ex pressed:
un der the trans for ma tion u = (ln f) xx . Ac cord ing to gen er al ized bilinear dif fer en tial equa tions in [14] , we in tro duce a new kind of bilinear dif fer en tial op er a tor:
where 
2 2 20 0
This equa tion pos sesses the same bilinear type as the stan dard CDGSK one. We take a de pend ent vari able trans for ma tion: 
which is linked to the gen er al ized bilinear eq. (7). More pre cisely, by vir tue of the trans for mation (8), the fol low ing equal ity holds: ( 
where the ¢ c s ij are con stants, and find 26 classes of poly no mial so lu tions to the gen er al ized bilinear eq. (7), and we ob tain two classes of ra tio nal so lu tions to CDGSK-like equa tion: 
We have an other class of ra tio nal so lu tions to CDGSK-like equa tion: 
Con clu sions
In this pa per, we ap ply the im proved Hirota bilinear dif fer en tial op er a tor to ob tain an CDGSK-like non-lin ear dif fer en tial equa tion. Then, we ob tain two classes of ra tio nal so lu tions to the CDGSK-like non-lin ear dif fer en tial equa tion, which are gen er ated from poly no mial so lutions to the cor re spond ing gen er al ized bilinear equa tion. These so lu tions are very ba sic for the rogue wave and lump so lu tion in ocean. In the fur ther re search, we can study rogue wave so lution and lump so lu tion through ra tio nal so lu tion.
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